Purpose The degree to which conscientiousness contributes to well-being in Chinese cancer survivors and the mechanisms through which conscientiousness is associated with well-being remain unclear. Based on Lent's restorative well-being model [1], the current study tested a mediation model of the contribution of conscientiousness, positive reappraisal, and hopelessness to fear of cancer recurrence (FCR), and physical well-being in a sample of 238 Chinese cancer survivors. Method Participants completed self-report questionnaires.
Introduction
The extant literature among Chinese cancer survivors is quite limited in spite of the growing number of Chinese American cancer patients. The current study aimed to expand Chinese cancer survivorship literature by examining factors that predict and underlie their fear of cancer recurrence (FCR) and physical well-being. FCR was investigated because it is one of the most prevalent unmet needs reported by cancer survivors [2] including Asian cancer survivors [3] while physical well-being was examined because Chinese individuals tend to present their psychological problems as physical complaints (e.g., [4] ). FCR is defined as Bthe fear that cancer could return or progress in the same place or in another part of the body^ [2] . It can cause chronic worry and hypervigilance for signs of disease return [5, 6] and is associated with lower quality of life [7, 8] . Regarding physical well-being, scholars indicated that it can directly influence overall cancer survivorship and survival outcomes [9] . Approximately 30% of survivors report decreased quality of life due to physical concerns after a cancer diagnosis and its treatment [10] . Given that there is a dearth of research examining FCR (i.e., mental well-being) and physical well-being in Chinese cancer survivors, this study investigated conscientiousness, positive reappraisal, and hopelessness as potential factors that might contribute to these two well-being indicators.
Theoretical framework
According to Lent's model of restorative well-being [1] (see Fig. 1 ), individuals' ability to cope with a perceived stressor and restore or improve their well-being after a traumatic event depend on several factors including personality, coping appraisals/strategies, efficacy beliefs, and environmental supports. By integrating factors (e.g., personality, efficacy) that have been linked to coping and psychosocial adjustment, this model is described to capture the complexity of cancer survivorship issues [11] . Lent's model has been extended conceptually to cancer coping [1] , and empirically, it has been applied to research with cancer survivors [11, 12] . Based on this model, the current study investigated whether conscientiousness is associated with FCR and physical well-being through positive reappraisal and hopelessness. That is, conscientiousness in our study corresponds to personality and affective dispositions, positive reappraisal maps onto coping appraisal and strategies, hopelessness matches with life domain adjustment (e.g., effect), and FCR and physical well-being correspond to life satisfaction recovery in Lent's model. As such, our study extends Lent's model to Chinese cancer survivors and aims to identify unique mediators in the association between personality and well-being.
Conscientiousness
In Lent's model [1] , personality is seen as influencing restoration of well-being. Conscientiousness may be an important personality trait that is associated with well-being among cancer survivors. It refers to the propensity to be task-and goal-directed, to be planful, to delay gratification, and to follow norms and rules [13] . Individuals who are conscientious-that is, prudent, dependable, self-disciplined, and persistent-stay healthier, thrive, and live longer [14] . Conscientiousness is inversely related to mental health problems such as anxiety and depression [14, 15] . A study found that those with high conscientiousness are better able to down-regulate negative affect and to recover from it [16] . This suggests that conscientious cancer survivors are likely to be effective at regulating their negative emotions, and therefore be less likely to experience FCR. In addition, a meta-analysis revealed that conscientiousness was related to beneficial health-related behaviors [17] . This finding suggests conscientiousness may be positively associated with physical well-being.
In Lent's model [1] , personality can influence well-being both directly and indirectly through social-cognitive processes. Accordingly, conscientiousness may be linked to well-being through different mechanisms. Studies have identified cognitive and coping strategies (e.g., problem-focused coping) as mediators between conscientiousness and well-being (e.g., positive affect) [18, 19] . By examining potential mediators of positive reappraisal and hopelessness in the association between conscientiousness and well-being (i.e., FCR and physical well-being), the current study aimed to shed light on psychological processes that should be targeted in interventions to improve cancer survivors' well-being.
Positive reappraisal as a coping strategy
Positive reappraisal is an adaptive cognitive coping strategy that regulates negative emotions and makes emotions less overwhelming by changing the way one views or the meaning of the situation e.g., [20] . It is an antecedent-focused strategy in that it intervenes before the emotion response is fully generated [20] . Although there is a weak to moderate evidence for the association between coping strategies and FCR due to the heterogeneity of coping scales and the limited number of studies [2] , one study showed approach-focused coping methods (e.g., positive reinterpretation, planning) predicted decreased FCR in long-term testicular cancer survivors [21] . Another study demonstrated appraising cancer, as having more meaning, was also associated with reduced FCR among cancer survivors [22] . In addition, thinking positively about the cancer experiences may be associated with improved physical well-being. In a meta-analysis, positive reappraisal was positively associated with physical health among breast cancer survivors [23] .
Carver and Connor-Smith [24] maintained that the strong attention-regulation capacity underpinning conscientiousness is associated with the capacity to disengage from negative thoughts. This capacity may allow conscientious survivors to reappraise events positively, and consequently, they feel less fearful and experience improved physical well-being. Studies found strong associations between conscientiousness and cognitive (Figure reproduced with permission of the author, R.W. Lent) restructuring and appraisal of daily stressors [25, 26] . Moreover, Wu, An, Wu, and Lin [27] found that conscientious Chinese students were more likely to endorse positive cognition, which in turn was associated with posttraumatic growth. The above evidences suggest that positive reappraisal is likely to be a mediator between conscientiousness and well-being.
Hopelessness as an affective response
Hopelessness is a subjective and affective state characterized by a negative view of the future, a sense of loss of control, and the lack of energy to achieve one's own goals [28] . It predicts depressive symptoms and psychological distress among cancer patients [29, 30] . A systematic review showed low optimism was associated with greater level of FCR in cancer patients [31] . This indirect evidence suggests that hopelessness may be related to greater FCR. Moreover, hopelessness negatively affected survival rates among cancer survivors after 5-and 10-years post-remission [32] , implying that hopelessness is likely to be associated with decreased physical well-being.
In line with Lent's model [1] , conscientiousness might first predict decreased hopelessness, which would then be associated with well-being. Empirically, conscientiousness has been found to predict decreased hopelessness [33] . Because conscientious individuals tend to be planful and disciplined, they are likely to engage in active problem-focused coping instead of passive coping e.g., [34] when faced with a stressor. The adaptive characteristics associated with conscientiousness may help conscientious cancer survivors to feel decreased hopelessness, which in turn is associated with increased well-being.
Furthermore, based on Lent's model [1] , it was hypothesized that conscientiousness might first predict positive reappraisal, which in turn would be associated with decreased hopelessness. Low levels of hopelessness would then predict greater well-being (see Fig. 2 ). O'Connor and O'Connor [35] showed that cognitive restructuring was associated with reduced hopelessness. This finding supports the negative association between positive reappraisal and hopelessness. In addition, the hopelessness theory of depression [36] posits that a negative cognitive style contributes to hopelessness, which can then lead to suicidal ideation. Accordingly, frequent use of positive reappraisal may constitute a positive cognitive style that predisposes individuals to decreased hopelessness, which in turn is associated with greater well-being.
Current study
The study first hypothesized that conscientiousness would be associated with well-being (i.e., FCR and physical well-being). Second, it was hypothesized that positive reappraisal and hopelessness would be mediators in the association between conscientiousness and well-being. Third, it was predicted that conscientiousness would first be associated with positive reappraisal, which in turn would predict decreased hopelessness. Low levels of hopelessness would then be associated with increased well-being.
Method Procedure
This was a cross-sectional study. We recruited potential participants from the Anti-Cancer Association in Beijing, China. The association was formed by local cancer survivors, who gather at four major public parks in Beijing. These cancer survivors formed subgroups based on their physical proximity to the parks in order to meet with other cancer survivors. At each park, there was one cancer survivor serving as a leader to organize the gatherings and connect new cancer survivors with the organization. Those leaders, together with the researcher introduced the study to cancer survivors during the gatherings at the parks. Cancer survivors who were able to read Chinese were eligible for the study; no exclusion criterion was used. Eligible cancer survivors were invited to participate in the study. Participants were ensured that participation was completely voluntary and their information and responses were kept confidential.
Approval from relevant Institution Review Board was obtained. Informed consent was obtained from all eligible participants. Participants completed the questionnaires at home and returned them in a sealed envelope to the researchers. The questionnaires took approximately 40 min to complete. The recruitment lasted for 3 months. The response rate was 85% (238 questionnaires were returned out of the 280 distributed). Of the 238 participants, 197 (83%) had complete data at the item level. For the remaining participants, the Full Information Maximum Likelihood (FIML) estimation in Mplus Version 6.1 [37] was used to handle variable-level missing data. With this estimation, missing values are not imputed; instead, model parameters and standard errors are estimated directly using all data for each observation.
Measures
All scales were translated from English to Chinese and back-translated based on the three-step translation process [38] .
Conscientiousness The 12-item-Conscientiousness subscale from the NEO-Big Five Inventory [39] was used to measure participants' level of conscientiousness. On a 5-point scale (0 as strongly disagree, 4 as strongly agree), participants were asked the degree to which the statements describe themselves as they generally are now, not as they wish to be in the future. Possible scores ranged from 0 to 48. A higher score indicated a higher level of conscientiousness. Validity of the scale was supported by positive association with dispositional hardiness among Chinese college students [40] . In this sample, the Cronbach's alpha was 0.82.
Positive reappraisal The seven-item positive reappraisal subscale from the Ways of Coping Scale [41] was used to assess how frequently cancer survivors used the positive reappraisal strategies to cope with the most stressful situation (not cancer-specific stressors) in the past week. Participants responded on a 4-point Likert scale (1 as not used, 4 as used a great deal), resulting in a possible range of total scores of 7 to 28. Higher scores represented greater endorsement of positive reappraisal strategy. A sample item was BI was inspired to do something creative^. Concurrent validity of the scale was supported by positive association with self-efficacy in the use of problem-focused coping in persons with chronic illness [42] . In this sample, the Cronbach's alpha was 0.62.
Hopelessness The six-item hopelessness subscale from the Mental Adjustment to Cancer Scale [43] was used to assess the participants' level of hopelessness after cancer diagnosis. Participants rated how the items apply to them at the present moment. The scale measured hopelessness on a 4-point Likert scale (1 as definitely does not apply to me, 4 as definitely applies to me), which gave the scale a range of 6 to 24. Higher scores indicated a higher level of hopelessness. Validity of the scale was supported by positive association with mood disturbance of the Profile of Mood States (POMS) among Japanese cancer patients [44] . In this sample, the Cronbach's alpha was 0.75.
Physical well-being The physical well-being subscale (seven items) from the Quality of Life Cancer Survivors' Instrument [45] was used to assess participants' physical well-being. Participants were asked to report their physical well-being at this time on a 6-point Likert scale (0 as feeling very bad, 5 as feeling very good), resulting in a score range of 0 to 35. A higher score represented better physical well-being. Validity of the scale was supported by positive correlation with the physical well-being subscale of the Functional Assessment of Cancer Therapy [45] . In this sample, the Cronbach's alpha was 0.74.
Fear of cancer recurrence
igher scores indicated higher levels of fear. The four items were shown to be associated with its original psychological well-being subscale in large effect sizes (rs ranged from 0.54 to 0.65) [45] . In this sample, the Cronbach's alpha was 0.93.
Demographic variables Participants' demographic information (e.g., sex, age, marital status), disease-related variables (e.g., cancer stage, time since diagnosis), and treatment-related variables (e.g., treatments undergone) were also measured in the questionnaire.
Results

Participants
Participants consisted of 238 Chinese cancer survivors (74.4% female), with a mean age of 55.7 (SD = 9.1). Many of the participants were married (90.3%) and had left their job due to retirement (63.9%). More than half of the participants were diagnosed with either stages I or II cancer (65.6%) and having survived for at least 2 years after diagnosis (83.4%). Mean time (years) since diagnosis was 5.00 (SD = 4.69). The most common types of cancer were breast cancer (50.8%), uterine/cervical/ovarian cancer (11.3%), and colorectal/intestinal cancer (9.7%). Majority of the participants had undergone cancer treatments, including surgery (95%), chemotherapy (81.1%), and traditional chinese medicine treatment (82.4%). Regarding treatment status, 30.3% were not currently on treatment (e.g., surgery, chemotherapy, radiotherapy). These data were all self-reported.
In SEM, an ideal sample size-to-parameters ratio would be 20:1 [46] . In the current study, with a total of five model parameters, an ideal sample size would be 20 × 5, which is 100. Our sample size of 238 exceeded this minimum requirement.
Moreover, the post-hoc power analysis using the close fit hypothesis (GFI, γ0 = 0.95 under null hypothesis and γa = 0.90 under alternative hypothesis) [47] with N = 238 indicated that the power for our sample size was 0.80.
Preliminary analyses
Analyses were conducted to determine potential covariates. Seven analyses of variance (ANOVAs) were conducted for each of the two dependent variables (i.e., FCR and physical well-being) to examine whether they varied as a function of the categorical demographic variables (i.e., sex, education level, job status, marital status, cancer type, stage at diagnosis, and treatment undergone). There were no significant findings. Correlation analyses were conducted for the continuous demographic variables (i.e., time since diagnosis and age). Only age was negatively correlated with FCR (r = −0.16; p < .05) and positively correlated with physical well-being (r = .26; p < .01). Age was used as a covariate in the analysis. All the correlations among the variables (Table 1) were significant except for the correlations between age and conscientiousness, age and positive reappraisal, positive reappraisal and FCR, and positive reappraisal and physical well-being.
Test of mediation
To test the hypothesized model (Fig. 2) , we conducted path analysis in Mplus Version 6.1 [37] . Age as the covariate was specified to correlate with the exogenous predictor, and all the endogenous variables were predicted by the covariate (paths were not shown in the figure for the ease of readability). We used three fit indices to assess the goodness of fit for the model [48] : the comparative fit index (CFI; values of 0.95 or greater indicate that the model adequately fits the data), the root-mean-square error approximation (RMSEA; values of 0.06 or less indicate that the model adequately fits the data), and the standardized root-mean-square residual (SRMR; values of 0.08 or less indicate that the model adequately fits the data). The results showed that the model (Fig. 3) has an excellent fit to the data as evidenced by χ [48, 49] ). The model accounted for 11 and 20% of the variances of FCR and physical well-being, respectively. The results supported the hypothesis that positive reappraisal and hopelessness would be mediators between conscientiousness and well-being indicators. In addition, the results supported the hypothesis that conscientiousness would first predict positive reappraisal, which in turn would be associated with decreased hopelessness. Low hopelessness was then associated with decreased FCR and improved physical well-being.
Next, we estimated a trimmed version of the hypothesized model (see Fig. 4 ) in which all non-significant paths in Fig. 3 were constrained to zero. This model provided good fit to the data, χ Significance levels of indirect effects The bootstrap procedure was used to test the significance level of the indirect effects in the trimmed model (Fig. 4) [50, 51] . We used 1000 bootstrap samples to compute bias-corrected 95% confidence intervals (BC 95% CI) for indirect effects. An indirect effect is statistically significant at the 0.05 level if the CI does not include zero [51] . The two serial mediation effects were significant. 
Discussion
The current study tested Lent's [1] model of restorative well-being among an understudied population of Chinese cancer survivors. The results indicated that conscientiousness confers benefits through the cognitive and affective mediators of positive reappraisal and hopelessness. Regarding the hypothesis that conscientiousness would be associated with well-being, study's results did not support this hypothesis. Although our findings are inconsistent with previous findings e.g., [19, 22] , none of the previous studies have been conducted with Chinese samples or examined the same outcomes as the present study. Notably, the zero-order correlations between conscientiousness and FCR and physical well-being were significant (Table 1) . However, the zero-order correlations between conscientiousness and these two well-being indicators might be misleading because they did not take into account other variables (i.e., mediators) in the model. Our model indicated that the relationship between conscientiousness and well-being is more complex than suggested by the significant zero-order correlation.
The results validated Lent's model [1] by demonstrating that conscientiousness was first associated with positive reappraisal, which predicted decreased hopelessness. In turn, hopelessness was associated with the two well-being indicators. The pattern of results also supports the theoretical view that positive reappraisal is an antecedent-focused strategy that downregulates negative emotion e.g., [20] . That is, thinking positively about or attaching positive meaning to the cancer experience may alter its emotional impact (e.g., hopelessness), which in turn is associated with improved well-being. Conversely, magnifying problems and feeling helpless have been shown to increase physical symptoms [52] . Also, consistent with hopelessness theory [36] , our findings showed that a positive cognitive style (i.e., positive reappraisal) is likely to predispose individuals to decreased hopelessness, which is associated with well-being. These findings highlight that as a cognitive mechanism, positive reappraisal appears to have adaptive consequences for well-being among Chinese cancer survivors.
Our hypothesis, that hopelessness would be a mediator between conscientiousness and well-being, was supported. This finding is congruent with previous research showing that conscientiousness predicted decreased hopelessness [33] . More importantly, this result is in line with Lent's model [1] which delineated that personality is likely to influence life domain adjustment (i.e., affect), which in turn is associated with well-being. Given that conscientiousness is associated with self-discipline and active problem-focused coping e.g., [53] , conscientious cancer survivors are likely to find solutions to problems and exert control over the situation, both of which may help ameliorate a sense of hopelessness. Also, individuals who are conscientious tend to be confident, not easily discouraged, and less prone to quitting [39] . These characteristics may help counter the feelings of hopelessness, which in turn is associated with improved well-being.
Recently, a novel theoretical approach to FCR [54] highlighted the role of cognitive processing in the development and maintenance of FCR. Two pertinent features of the model are that This study contributes to the literature in several ways. First, to our knowledge, the current study was the first to examine Lent's model [1] among Chinese cancer survivors. Second, this study expanded Lent's model by validating positive reappraisal and hopelessness as additional coping appraisal and affective mediators. Third, Park, Cho, Blank, and Wortmann [55] argued that studies should focus on the development of theory regarding FCR, including moderator and mediators variables. The current study identified predictors as well as two mediators for FCR. Lastly, our study showed that hopelessness may be a key variable in predicting well-being among Chinese cancer survivors.
Limitations, future directions, and clinical implications
Because the data were cross-sectional, the causal direction of the observed relationships cannot be inferred. In addition, the generalization of the present results to other racial and ethnic populations should be done with caution. Moreover, it is not clear whether we would obtain similar results among survivors who are not connected to any cancer associations. Another limitation was that the data were all based on self-report measures. Future studies should use other forms of data collection (e.g., interviews). Furthermore, FCR in the current study was measured by items from the Quality of Life measure. We recommend the selection of a well-validated measure of FCR e.g., the Fear of Cancer Recurrence Inventory; [56] in future studies.
Results from a meta-analysis [17] revealed that conscientiousness is associated with health-related behaviors such as healthy eating and exercise. Future studies can examine health behaviors related to cancer survivorship as potential mediators between conscientiousness and quality of life or well-being. Moreover, the final model accounted for about 30% of the variances of FCR and physical well-being. This suggests that other factors may be involved, such as survivors' personal resources (e.g., coping self-efficacy) and social resources (e.g., family support). Future studies should try to incorporate these other factors as well.
Interventions that enhance the cognitive strategy of positive reappraisal may be important. For example, health professional may consider using the culturally adapted cognitive behavioral therapy with Chinese patients [57] to help generate adaptive appraisals among low conscientious cancer survivors. This may in turn lead to improved emotional response and well-being. Our findings also suggest that among those with low levels of positive reappraisal, hopelessness may be particularly deleterious. The manualized hope therapy intervention by Cheavens, Feldman, Gum, Michael, and Snyder [58] has been found to increase hope among women with cancer recurrence [59] . Future studies can examine its applicability and effectiveness in decreasing hopelessness among Chinese cancer survivors. Moreover, assessing hopelessness periodically may help health professionals to predict those with low conscientiousness who are at high risk for decreased well-being. Furthermore, although personality is considered to be stable, engaging in some health-related behavior has been found to actually effect change in conscientiousness e.g., [17] . Thus, identifying these behaviors that increase conscientiousness among cancer survivors may be examined in future studies.
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